Tabfcl Frequencies of HLA Class I Alleles That are Known to Serve as 
HTV CTL Restriction Elements in Four Populations 



Frequencies* 



HLA 


African 


USA 


Nonh American 




Alleles 


Americans 


Caucasians 


Indians 


Thais 


A2 


16.7 


28J 


25-5 


25-5 


A3 


8.9 


122 


2.9 


1.5 


All 


2.3 


53 


1.0 


32_5 


A24 


4.7 


9.6 


19.6 


14.6 


A28 


10.9 


4J 


6.9 


0.3 


A30 


9_5 


16 


2.0 


i.l 


A31 


1.7 


2.0 


27.5 


1.7 


A32 


1.0 


5.1 


2.0 




A33 


8.1 


1.0 


1.0 


13.6 


B7 


8.3 


10.0 


3.9 


2.7 


B8 


3.2 


10.0 


5.6 


0.2 


B12(44) 


6.2 


10.4 


3.9 


5.4 


B13 


0.9 


3.0 


1.0 


9.3 


B14 


3.0 


4.1 


2.9 


0.4 
8.1 


B17 


10.9 


A3 


1.0 


B18 


3.3 


4.9 


1.0 


2-5 


B27 


1.6 


4.1 


2.9 


6.0 


B35 


7.7 


8.5 


18.6 


2-5 


B37 


0.9 


22 


0.0 


1.4 


-B52 


1.1 


1.2 


2.9 


3.1 


B53 


12.8 


0.8 


0.0 


0.0 


B57 


4.2 


3.9 


1.0 


52 


B60 


1.3 


4J 


23 


83 


B62 


1.4 


5J 


4.9 


5.0 


Cw3 


9.6 


12.6 


22.4 


15 


Cw4 


21.0 


9.8 


15.4 


6 



•Frequencies for HLA-A and HLA-B alleles are taken from HLA 1991 [21], 
HLA-C for African Americans and USA Caucasians are raken from Histo- 
compatibility Testing 1984 [193, HLA-C for North American Indians from 
Williams and McAuley, 1992 [22], and HLA-C for Thais from the Proceed- 
ings of the Second Asia and Oceania Histocompatibility Workshop Conference 



Table 2 Proportion of each of the four populations that would be predicted to present.peptides to the 
immune system 



HLA Restriction 


HTV 


Epitope 




Population Elements Chosen 


Protein 


Location 


Epitope 


a) African Americans A2. A3, A 1 1, B35 


nef 


73-82 


Gvplrpjctyx 


A28, 314 


8P*I 


583-592 


VERVLiOCQL 


A30. B8 




844-863 




B17, B37 


nef 


1 17-123 


TCCTFPqWQCYT 


Cw4 


gpl20 


576-383 


fSJ rSCZGZTT 


(Proportion of African Americans expected to 


present these 5 epitopes is 913%) 


b) USA Caucasians A2, A3, All, B35 


nef 


73-82 


QV?LS?!iTYX 


A30. B8 


gp4t 


844-863 




B7 


gpI20 


302-3 12* 






nef 


126-138" 


NY7?GPGVaY?!7 


B12 


p24 


169-184 




( Proportion of USA Caucasians expected to present ;hese 


4 epitopes is 90.2%) 


c) North American A2, A3, Al 1. B35 


nef 


73-82 


QVPLRP1CYX 


Indians A24 


gp4l 


584-591" 


YLXDQQL 




nef 


120-144* 


yfpcwcnytpgpgirypltfgwcyk 


A31 


gp41 


770-780 


RL5CLLLIVT3. 


( Proportion of North American Indians expected to present these 3 epitopes is 96.4%) 


d) Thais A2, A3, A11.B35 


nef 


73-82 


QVLRPMTYX 


A24 


gp41 


584-591* 


YLKDQQZ. 




nef 


120-144* 


YFPCWC.NY7 PC ?G I RYPLTFCGWCYX 


( Proponion of Thais expected to present these 


2 epitopes is 93.6%) 




e) African Americans A2, A3, Al 1, B35 


nef 


73-82 


QV?LH.?IfrVK 


USA Caucasians A28, B 14 


gp41 


583-592 




Nonh American 








Indians A30, B8 


S*l 


844-863 


RRIRQGLSRALL 


Thais B17, B37 


nef 


1 17-128 


TQGYFPQWQNYT 


Cw4 


gpl20 


376-383 


(S) FNCGGEFF 


B7 


gpI20 


302-312* 


RrNNNTRKSI 




nef 


126-138* 


NYTPGPGVRY9LT 


B12 


P 24 


169-184 


IPMFSAiSEGATPQDL 


A31 




770-780 


rlrdlllivtr 


A24 


gp4I 


584-591* 


YLiOQQL 




nef 


120-144* 


YTPDWQNYTPGPGIRYPLTFCGWCYK 



(Proportions of African Americans, USA Caucasians. North American Indians, and Thais expected to present 
these 9 epitopes are 95.4%, 97.5%. 99.4%, and 97.2%. respectively) 

"The criteria upon which choices among peptides should be made are not yet known. It may be important 
to choose peptides that have been reported to be immunogenic in non-progrcssors to AIDS or that have been 
reported to induce immunodominant anti-HTV T-ceil responses. 
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Th-CTL Pepode Prototype Vjcciae Imni— igrni tor Toune .a Either Mice. Rfcem Macaque or Human 



Vaccine 


Nameof Ptoudes 


Species ua 
wakho 


Amino acid sequence 


ResOKUnc demean Cor 

ICTL epitope 


1. 


Mouse HTV-l Tb-CTL epitopes 




Th-CTL | 




A-Th/A-CTL 


Moose 


HAG?IA?GCMRE?RG-iCQII3WQEVGKAMYA 


t 


H-r* 




B-Th/B-CTL 


Mouse 


KEXVYLAWV?AHKGIG-!«A?PICCai 


h-:ic 




C-Th/C-CTL 


Mouse 


qL-.-tHFRIGCHHSR-CRVrEWQGAYRAia 






Q-Th/D-CTL 


Mouse 


SCMHEDIISLWDQSL-aiHIGPCaAFYrrXM 




1 


Macaque SIV/HIV-L TKT1 




Th - CTL 1 


1 Thl/CTL/SIV Gig 


Macaque 


SLYXYKWKZ2?I.GVAPTJtA-Cr?YDmC!I 


f 


Hamu-A-Ol 






Ha caqu , 


VSTVCCTHG:RPWSTQLLi-5TPPt.VRL 


Masau-A'Ol 


___ 


Thj/CTL/HIV- 1 Env 


Macaque 


STS ISGXVCKEYAf - YAPPISGC : 


f 


Uajnu-A'Ol 




Vfacaque SIV/HTV-l Th-CTL 
pile epitopes variants 




Th - CTL i 




Thl/CTL/SIV Gj$ 


Macaque 


£LiKVXWKZE?LGVA??3tA-C?PYDIKCM 


^taaw-A'01 




Th2VClL/ SIV Gjf/pl lc/I-Y 


Macaque 


'/st , :ccthg:rpwstclu.-ct?ysy:jcmi. 




VlajBu-A'01 




ThJ/CTL/ SIV Gae/pl lc/1-A 


Macaque 


STS ISGXVCXEYAFFYKL2I -CTPYDANCML 






Th-WCTU SIV Gog/pl lc/t-D 




SYAr — ; xu ii? idndttsv -rrs YSCMQMI. 




Manu-A'01 




ThS/CTL/ SIV Gog/pl Icrl-K 


Macaque 


RECrG:aiKT:X"KGSSGCn:?£-Cr?YCfCMCML 






6. 


Human HTV-I Tb-CTL 
overlapping epitopes 




Th - CTL 






A-Th/A-CTL 


■ ftlman 


KC I IJMWCSVGXAMYA- XAr SPEVIPMF 


^LA 357.353 






"aSSH 


■fxawi liSLarr/BKYS- OTPijrczrncii* r - 

ELGUnCmWYSJTSI 


jKLA B35.33.3:T_\J3.a*6iBJ2 




C-Th/C-CTL 


"hSSS 


DRVZEWCGAYRAIX-VGFPVRPQVPLKPMTYX 




HLA A 1 .37.3S.B35.A1 I.AZA3.A3 1 




D-Th/D-CTL 


pSSaT 


ASLViNWF^TUWLWY -iWYHTOGFrPOViCNYT? 




HLA 37.357. Al.BS.3li.335 


S. 


Human HTV-l Th-domioant/ 
subdominant CTL epitopes 




Th-CTL 1 




A-Th/E-CTL 


Human 


KQI aJMWQEVGXAMY A-5LiOT/ATIi 




Plaa: 




B-Th/F-CTL 


Human 


YKRWIIlGLMKrVRMYS-iCRLaPGGK 




pi_\A3 




C-Th/G-CTL 


Human 


DRV I SWQGAYHAIR- KSMIILGI-MK 




KLAB2T 




D-Th/H-CTL 


Human 


.«U«lWrNI7NWLWY--3G!QKYKL 




pLA38 




E-Th/i-CTL 




MR£?RG3XIAGTTS7-2RY— "XCQI. 




pLA 3U 


10. 


Human HTV-l Th-CTL pl7 
epitope (AZ Variants) 




Th-CTL 1 




B-Th/E-CTL 


*£S 


YXXWXILGUJKXVRMYS-SuYKTVATL 




r s 




C-Th/J-CTL 




DRVIEWQGAYRAIH.- SwFNTVATL 




r « 




A-Th/K-CTL 




Q 1 ZMMHQZVGXAKYA- 5L7M&VATL 




a: 




D-Th/L-CTL 




ASLXNWFN1TNWLWY-SLYSJT/AVL 




|hla a; 




E-Th/M-CTL 


















Restricting elements for 


11. 


Human HTV-l Th-CTL 
overlapping epitopes 


Th 


CTL 







A*-Th/J-CTL KQIINMWQWGKAMYA-GQMVHQAISPRTLMAWVKW A2. A202.A5, B7, BU, B57, B5701. B5801. 

B02, Cw3 



KQIINMWQWGKAHYA-ATPQDLNTMLNTVGGHQAAMQMLKETINESAAEW 



KQIINMWQWGKAMYA-GPKEPFRDYVDRFYKTLRAEQASQEVKNWKT 



A2.A202,A5,A24,A2402,A25,A26. A33, B7. 
B8.B12, B14 B35J939. B44, B52. B53Bw62. 
B27, B2705, B57, B5701. B70. B71,Bw<52. 
Cw3. Cw8. Cw0401 

KQIINMWQWGKAHYA- 

KIRLRPGGXXKYKLXHIVWGSEELRSLYNTVATLYCVHQRI AliA1A3 , A3.1.A03, All, A23. A24, A0201, 
A2402. B8, B27. B42. B62. Bw62. Cw4 
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Linear Array of Th-CTL Epitopes To Be Expressed in Modified Vaccinia Ankara 
MVA-1) HTV -l mouse Th-CTL epitopes in 

[A-Th/p24/fHO ^ l - f^cVL/gplZOiHO [ — fj-Th/RT i H2 a& >] - ) SCTL/gptJHHOC — 
HAG?ZA?GQMRE?RG--KQIINMWQEVGXAMYA XZKVYLAWVPAHXGIG MYAPPIGGC.I- 

— | c-Th/vnrfH-: *\ \ - \c-cjvgpti i ho °p»q KD^^Hp^TVgpiawH-: "STjH 0 - 0 "^ 1 ^" 00 ^ 

- - QLZ.F ZHF R I GCRHSR DRV 1 EWCGAYRAZR EQMH EZi I Z SLWDQSL — RZHIGPGRAFYTTXS 

MVA-2) p55/gag + the same HIV-1 mouse Th-CTL epitopes in MVA-1 

MVA-3) HIV-1/SI V Th-CTL epitopes in 

| TM/gplZO/DRB'wZOl j [CTL/S1V Gag ' Mamu-A'Ol > } jThZ'gpi:Q/DRBl";J06 j — jCTLSiV Pol < Nbmu-A-Ql) |- 

elykyxwkze?lgva?txa ct?yd:nqm vstvqctkgirpvvstqlll sr??Vv-R-- 

j Thj/gpiZO ~j 1 CTLHIV-i Eav iMamu-A'OT) | 

- - 5TS ZRGKY^KS YAFFY K-^ Z YA??X5GQ.X 

MVA -4) P 5f/gag the same HIV-l/SrV Th-CTL epitopes in MVA-3 

MVA-5) SIV Th-CTL pile epitope variants in 

| Thl/DRB*w201 ~j - jCTLSIVGag<Mamu-A-01i f - j Thl'DRBl , 5-i06 } j CTLGaapi .ai-Y \ 

ELYKYXVYXZEFLGVAFTXA CTPYDINQML VSTVQCTHGZRPVVST5-:.- CTPYTZY^QMI. - 

1 Th3/PU ~} - jCTLGjg/pnc;l-A j j T1U/P15 ~) [CTUGag?. Ic-I-D | 

- 3T3 ZRGXYQKEYAFFYXZ3Z - - -CTPY2ANQM1 EYAFFYXLZ) T. Z? ZDMDTTSY CT?YC:NCM1 - 

— | TM/F33 ~| jCTL'Gjg/plIc-l-K [ 

-REQFGNNKTZZFXCSSGGDPF. CTPYDKNQML 

MVA-6) fflV- l human Th-CTL o verlapping epitopes i n 

|A-Th/gpl20/M22-437 "") — j A-CTL o2-U3Q-«) f — j 3-Th/GTHl/ 1-0- 1-^6 "1 — | B-CTLiPZ-WlZI-iSO j 

KQIINMWQEVGXAMYA KAFS?EVI?54r YXP/rflZ-GZ^XZVRMYS NPPZP^GEZYXEWZZZG^ICZVRMYSPTSZ- 

- j C-Th/gp4 1/3 17-331 j ( C-CTL/Net/64-S0 \ 1 P-Th/gp4 1/157- 171 | — f D-CTL'Nefll II- II? | 

--DRVISWQGAYRAZR---VGF?VRPQV?LR?MTYX ASL;«.-VFNirNWLWY WVTHTQGFF PC'rt'CN'YT ? 

Restricting elements for CTL epitopes: 

A-CTL epitope=HLA B57/B53: E-CTL epuope=KLA B35/B8/B:7/A33/Bw62/B52: 

C-CTL epitope=HLA AI//B7/BS/B35/An/A2/A3/A3t>: D-CTL 2pttope=HLA 37/B57/A1/BS/B1S/B35. 

MVA - 7) P 55 gag +the same HIV-1 human Th-CTL overlapping epitopes in MVA-6 
MVA-8) fflV-1 Thdominant/subdominant CTL epitop es in 

j A-rh/C-^22-437 Lj£-CTR/Dl7/77.85(A:i ffB-Th/GTH 1/130- 146 H F - CTL 'i ii?n3 ' :S<A3 ' ) "H C -~ n;/ gP 4l/3 17031 F 

KQIZNMWCSVGXAMYA SLYOTVATL YXRWZZLGZNXZVRMY3 XZRISrGGX 3RVZ EWQGAYRAZR - 

HG-CTLp24/I3l-140(327')~~HD--nvgp4i;i57-17I } - jH-CTLpl7;2-t-3UB3^ f - f~E-Tivp2Ja6-110 \ - \l-CTLgpiir7i-Z2lBU-i ~] 
- -KRWI Z ZGLIiK ASLWNWFNZTNWLWY GGXXXYXZ, MREPRGSXZ AGTTST ERYZZ-CDQQL - 

MVA-9) p55/gag + the same HIV-1 Th-dominant/subdominant CTL epitopes in MVA-8 
MVA- 10) HIV-1 Th-CTL A2 p!7 epitope f A2 Var i ants) in 

| B-Th/GTH1/130-U6 | - jE-CTL»pl7/77-8StA2) [ _ | C-Th/gpAl/3 17-331 |J7-CTLPl7/Cagensus A J - f A-Th/C-»422-t37 | 

YKRWZ Z LGLNKZVRMYS SLYNTVATL DRVIEWQG A YRAIR SLFNTVATL XQ I ZNHWQEVGKAMYA- 

— \ K-CTL/P17/RF | — j D-Th/gprt/137-171 j — f L-CTL/?17/Consensus F ) — | S-Th/p2.K96-n0 [ — jM-CTL/PlT/VmS | 
- - S LYNAVATZ. ASLWNTiFNrTNWLWY SuYMrVA'/l MRE P3.GSK1 AGTTST S1FSLLAVL 
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HTV Polyvalent C4-V3 Peptides Studied in Guinea Pigs. Primates Or In Humans 




Peptide 


gpl20 C4 Region gp!20 V3 Region 


C4-V3MN 


KQII£MtfQEVGKAMYATRPNYNKKKRIHIGPGRAFYTTK 


C4-V3RF 


KQ I INMWQEVGKAMYATMSNNTSKSITK6PGR.VTYATG 


C4-V3EV91 


KQ IINMWQEVGKAiryATIlP<3inST3KSIPlGPG5lAJ , lATS 


C4-V3CanOA 


KQ I INMWQ ET/GKAMYATRPHNNTMESIHMGPGXAFYTTG 


C4E9G-V3RF 


KQ I IElMWQGVGKAMYATRSNKINTItlCSITKGPGIl'VT YATG 


C4E9V-V3RF 


KQ I INI^VQWGKAMYATRSNNSrrSKSITKGPGKVTYATG 


C4K12E-V3RF 


KQ I INMWQ EVGEAMYATIlPliNNTHKSITKGPGR'VT YATG 


Sequences from the Los Alamos Database. 
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Th-CTL Peptide Prototype Vaccine Immunogens derived from HIV-1 gag 



Human HIV-1 Th-CTL 



KQIINMWQEVGKAMYA-KAFSPEVIPMF 



B-Th/B-CTL 
A*-Th/J-CTL 



YKRWIILGLNKIVRMYS-NPPIPVGEIYKRWIILGLNKIVRMYSPTSI 
KQIINMWQWGKAKYA-GQMVHQAISPRTLNAWVKW 



B35,B8,B27.A33.Bw62,B52 



A*-Th/K-CTL KQIINMWQWGKAMYA-ATPQDLNTMLOTVGGHQAAMQMLKETINEEAAEW 
A*-Th/L-CTL KQIINMWQWGKAMYA-GPKEPFRDYVDRFYKTLRAEQASQEVXNWMT 



*-Th/M-CTL KQIINMWQWGKAMYA- 



KIRLRPGGKKKYKLKHI VWGSEELRSLYNTVATLYCVHQRI 



A2.A25, A26, B7, B 12, B 14, B 1402, 
B27, B39, B52, B53, B57, B58, B8101, 
Cw8, Cw0102 

A2,A202A5.A24,A2402,A25,A26, A33, 
B7, B8.B12, B14 B35,B39, B44, B52, 
B53Bw62, B27. B2705, BS7, B5701,- 
B70. B71.Bw6Z Cw3. Cw8. Cw0401 
A1.A2.A3, A3.1.A03, All, A23, A24, 
A0201, A2402, B8, B27, B42, B62, 
Bw62, Cw4 



A*-Th=C4E9V 

Summary of restractlng e l ements for CTL entopes in Vaccines A. B. .1, K. L and M 

A: A 1 , A2 (02), (01), A3, A3. 1 , A5, A 1 1 , A23, A24 (02). A25, A26 and A33. 

B: B7, B8, B 12, B14 (02), B27 (05), B35, B39, B42, B44, B52, B53, B57 (01), B58 (01 ) B62 (w62), B70 and B71. 
C: Cw3, Cw4, Cw0401 and Cw8. 
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